Influence of different levels of immersion in water on the pulmonary function and respiratory muscle pressure in healthy individuals: observational study.
Immersion in water, with the head above the water line, causes acute physiological changes in the pulmonary and cardiovascular systems. The aim of this study was to evaluate the acute physiological responses to immersion on lung volumes and respiratory muscle strength at different depths. A cross-sectional study was conducted in 28 healthy individuals (21.75 ± 1.99 years; 13 men and 15 women). Anthropometric and spirometric data as well as respiratory muscle strength were evaluated. Evaluations were carried out on dry land (DL) and in a pool at three different levels of immersion: iliac crests (IC), xiphoid appendix of the sternum (XA) and clavicles (CL). The order of evaluation for spirometry and maximal inspiratory and expiratory pressures between DL and the different levels of immersion was randomized. The ANOVA test for repeated measures with post hoc Tukey was applied to compare the variables. Vital capacity exhibited lower values at the CL level compared with DL, XA and IC (p < 0.01). The most significant change in forced expiratory volume in the first second (FEV(1)) occurred under immersion at CL and XA levels. No differences in maximal expiratory pressure were found in the comparisons between the different levels of immersion and DL (p = 0.19). There was nevertheless a decrease in maximum inspiratory pressure with immersion at the CL level (91 ± 23 cmH(2)O) compared with DL (105 ± 29 cmH(2)O), XA (99 ± 24 cmH(2)O) and IC (101 ± 25 cmH(2)O) values (p < 0.01). The results suggest that immersion at the level of the clavicles and xiphoid appendix alters lung function and respiratory muscle strength when compared with the values measured out of the water and immersed at the IC level in healthy individuals, demonstrating the influence of hydrostatic pressure on the respiratory system.